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1.0 Introduction

In October 1988, a benthic sediment chemistry survey was conducted
at the Point Grey, Sand Heads and Victoria dumpsites using the
survey vessel CSS Vector. The data collected is part of a routine
monitoring and assessment program of ocean dumpsite locations by
Conservation and Protection. At each major ocean dumpsite, a
monitoring grid has been established to facilitate sucessive
surveys. (Figure 1, 2 and 3).
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2.0 Material and Methods

Grab samples were taken using a Smith McIntyre sampler. One grab
wvas taken at each station. Upon retrieval, water was siphoned from
the surface sediment, if necessary. Three samples, O to 5 cm
sediment depth, were taken from each grab.

Cadmium, mercury, lead, copper and zinc concentrations are presented
in the tables, along with the mean and standard deviation.

All analyses were conducted by the Conservation and Protection
Laboratories in West Vancouver. The raw data represents a single
analysis for each sample after drying and homogenizing. Cu, Pb, and
Zn were analysed using Inductively Coupled Argon Plasma Atomic
Emission (ICAP-AE), Cd using Graphite Furnace Atomic Absorption
(GFAA), and Hg using flameless AA.

The accuracy data for each lab submission are given in Appendix I.
The raw data printout, giving the complete ICAP semi-quantitative
scan and particle size data, are included in Appendix II, and can be
located by matching the sample and lab submission numbers given on
the data tables. Precision data for the lab submissions are
provided on the data tables, and represent analyses of separate
aliquots of dryed, homogenized sediments from the sample bag.
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METALS LAR # BBO737
DATE SAMFLED: OCZTOBER 17, 1988. FARTICLE SIZE LAE. # 880737

LE/Z _DRY _WEIGHT

STN__DEPTH _SAMFLE_ _SEDIMENT Hg Cd Fb Lt Zn

1 239 1% 0-5 =120 .3 1i8.0 50,2 116.0
= 0-5 110 e 17.0 43.8 138.0
3 0-3 ———i00 .28 20,0 50,0 125.0
MEAN____.110_ _ .30 _ _18.3_ _ 90.0_ ___126.3
8TD DEV____.010 __.0& _ 1.5 __ .2 11,1
= 115 pupes 0-5 ' . 036 .18 20.0 54,3 111.0
23 0-5 . 38 o 20 25.0 S57.7 117.0
29 0-3 ez 2Q0 230 13.0  57.3___13E2.0_
MEAN____.098__ .23 2s.7  96.6 120,00
STD DEV____.00z2___.06_ _ 5.5 ___ 1.2 _____10.8_
i o 15 0-5 . O30 .10 NEC22 22. 6 &1.1
20 0-5 L3770 .19 42.0 28.2 4.9
21 0=-5 SN 0., . SN 4 % - L Sy B2
MEAN____.189 .13 £9.8_ &3.1_
STD DEV____.247 __.0% - S V- 1
) 140 lex 0-5 . 088 . 1G.0 45. 49 117.0
7 05 .08 . 26 20.0 G, 2 122.0
18 0=3 ____ngi___ng___lé;g___iiLl____lliig_
MEAN____.987 .28 _ 15.3 _ 43.2 __113.3
STD DEV____.002___.05____ 5.0 ___1.1 _____ £29_
S 228 13% O=-3 . 085 . 06 10,0 11.7 108.0
14 0-5 L 082 L 25 16.0 42,2 10,0
15 0-5 gz = 10,0 = 108, 0
MEAN
STD DEV
& =31 10%* 0=-3 031 35 17.0 45.5 107.0
i1 -5 .88 .29 20.0 43.3 108.0
12 0-3 ____LQEZ___LE____lQLQ___ing__-_lQZLQ_
MEAN____.083 _ .85 ___19.7 _ _d4.= _ _107.3
8TD DEV____.00&___.18____S.1___ 1.1 _____ _-&_
7 237 7#* 0-5 110 .28 18.0 48.9 137.0
8 0-5 . 100 P 18.0 48.8 13€.0
= 0-5 100 .28 16.0 S0.0 131.0
MEAN S :
STD DEV
NOTE: numbers in brackets are limits of detecticon. (o f: SOPFGREYD

ND - not detected
* denotes particle size data in appendix.
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EOINT_GREY _DUMESITE — STATIONS 1-59 tcontldr

METALS LAER # 8B0O737
DATE SAMFLED: OCTORER 17, 1988. FARTICLE SIZE LABR # 88B0797

UE/5_DRY WEIGHT

8 173 3% Q-5 . 26 21.0 98.3 1432.0
= 0-5 . 2D 19.0 8.1 154.0

& 0-5 e 120 w4 25,0 58.7 __ _138.0_
MEAN____.120_ _ .28 __21.7 _ 58.4 145.0_

STD DEV____.000__ .01 2.1 _~ .3 _____ B.x2_

=) 291 ekt 3 0-5 L B0 .28 17.0 46.4 112.0
26 0-5 110 el 32.0 49,3 131.0

i 0-5 ——2e .37 22,0 47.6_ . 114.0

MEAN ____.093 .30 _ _23.7 _ 47.8_ ___113.0_

STD DEV____.010_ _ .07 __ 7.6 1.5 ____ 10,9

10 130 SE% 0-5 . EO .95 19.0 48.8 110.0
47 0=-5 . 100 .22 20,0 48.0 11i4.0

48 0-3 e 280 w2l 18,0 46.94 I35
MEAN____.0%7 .46 _ 13,0  47.7 _i95.9

STD DEV____.0Q0&6 __ .32 1.0 t.2 ___10.8

11 155 4C0% 0-5 . 087 C21 0.0 47.5 123.0
a1 0=-5 LOEe I 20,0 45. 32 144.0

42 0=3 ____LQEL—__LEQ_-_lZLQ___iZLZ____lEELQ_

MEAN__ __.0320_ _ .21 _ _13.0_ _ _46.8_ __ _134.0_

STD DEV____.003___ .01 __ 1.7 1.3 ____10.5_

1z 200 27 % O=-5 20 23 17.0 4d, 2 112.0
28 O-5 092 27 20,0 13.6 125.0

332 o-3 . 087 .24 _1€.0__ d44.6 _ 111.G

MEAN_ ___.©Q30__ .25 __17.7 __44.1 _ __116.0

STD DEV . 003 =1 .5 7.8

e e ey < A e W Ty > S T o S —— . e e S S Ao S S Sl S . ——— . L — o 3ot

14 264 3¢ 0-5 G130 .18 . 18.0 12.6 122.0

ot
35 0-5 . 30 .20 21.0 42.9 116.0
26 0O-5 L110 s 23 Z22.0 135. 3 1Z6.0

v o e Sy i S e " oy o e S T S Skt e S L s A S St ARk S S o= Yo i S o i i S S S S S

MEAN =037 s 20.7 2.8 124.7

—-— et o s e L . it . s s s S e e s N e e s s s e o S e . e S e S s S S s

STD DEV L0123 038 2.8 =4 10.3

———— — e T ST Tttt e et i i e e s e e o s T S v i S A o — . T S — e S o it -

16 210 8% 0-5 . 130 <25 21.0 55.8 126.0
29 O-5 <110 22 26.0 S4.1 124.0
30 0=-5 =130 s Z26.0 =4.8 132.0

s s ot Lt S S o s i o s Ty S S S S T e A T s e Soe . S S S ———— S - T — i a—

MEAN 123 e £4.3 4.9 123.0

- —— ——— e — ot 0t oo S S B T Mol Yo S e Sl S o P S . P Lo o S0 T e S S S g s o

STD DEV L0128 02 2.9 .9 E-&

o o o i T T et e v s e o e i s e T T st s s e o ot T e v S o i S

NOTE: numbers in brackets are limits of detection. (- fs QCPFERYY
ND - not detected ’
* denotes particle size data in appendix.
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FOINT GREEY DUMFPSITE - STATIONS 1-50

T T R T b T — i~ L A — QLA L 9. S J AP U PR,

DATE SAMPLED: OCTOBER 17,

139 200

25 2dE

=7 217

- -y,
o5 "

-t

NOTE:

DEFTH _SAMFLE

Rt e 80040 S o O AP hmkes S0 S e Mo STAd S s A A Y oo S SOy S Lo e s 7o ki S Thode Sb40R S o ks Ao S e Mo S P} e Sk S442% Sovee ks SRS S LMl S Pt SO e e SRS S . S0 s AL St P S A v S oy oD% s P St e Sy e oot

TO*
71
7z

G
5

&6

7%
77
78

B3*
BE
87

E1x
ez
63

ND - not detected
* denctes particle size data in appendix.

1388.

SEDIMENT

0-5
0-3
0-5

O—=5
-5
0-5

0-5
-5

O=5

0-5
05
O-5

MEAN
STD DEV

Ccont'd)
METALS
FARTICLE SI7ZE

Us/E3_DRY WEIGHT

LAB # 88079
LAR # 88079

= e T~ -

.08 S 23 18.0 33. 6
. 088 20 Z20.0 42,2
. 080 . ot 17.0 43. 3

10.0 8.7
1¢.0 37.4

10.0 24,9

33.8
103.0

89.9

e R0t o o ot o ot S S S S e il e S St Se S e i S S Sk e T S S Somn, S S e T e e i

MEAN

— e oo S T e g e s e D Tt s e e St e e e eatm v PV oA o e o S S e e S o S e 4w St

ETD DEV

i e o ot e St S St A S . et et A e bt e e Sy i 42400 e e S S ot e S P e s s e S e ST S

. OED 10.0
1 <4 . O

10.0

) 1

)W
ot (R
f

-
=+ e N
" L]

O

MEAN
STD DEV

MEAN
STD DEV

MEAN
STD DEV

MEAN

———— - i > e o i e e g S e et e e o S e e St S

[y
m
[y
0
[
<

»
010

L0700 .48 20,0 €8.9 99,1
. 058 = 2000 44,8 95 &
_____ G74___.25___10.0__ 42,9 1020
_____ 0E7__ .55 __16.7__ EB.9_____38.9_
008 .35 5.8 _ ZE.0_____ 3.7
LQO50 10 ND (8> 22.9 77.1
LOEQ 1¢ ND (gD 24.8 a7
L 055 16 NLUS: 32,3 25,7
__l.0SS__Toim T T Z2.1_____ 56.2_
QOS5 03 3. 11.3_
L 056 10 ND (8> Z26.7 60. %4
. O .03 ND (g2 3.4 £8.&
2033 _L0Z NDB) 6,3 63.3
Q86 _LOS T IE.2____ 67.8_
e QOF__ .04 T B o1

8TD DEV

MEAN

STD DEV_

numbers in brackets are limits of detection.

Q73 .17 10.0 aB.7
. 087 « 20 10.0 40, &
. OBO 40.9

[
—~

o et St S s s i S0t e P S R S, v VD S S P M ST e i (i e e i e S e e o

(- f:&C

‘FiERY )

-

£
-y
7/
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METALS LAE # 8RO797
DATE SAMFPLED: OCTOBER 17, 1388. FARTICLE SIZE LAER # 880737
US/G_DEY WEIGHT __
GIN__DEFTH _SAMFLE _SEDIMENT _________ Hag_____&2d ___Fb_____tuw _____Zn_______
m3 DEFTH (omd '

21 23 R 0-5 . 0OBE 10 23.0 41.0 102.0
S -3 . 082 . 1B 25.0 42,2 18,0
33 0-5 2031 .10 26,0 44,7 123.0_
MEAN____.0B7__ .13 _ 24,7 _ 42,5 ___110.3_
STD DEV____.004__ .05 __ 1,5 __ 1.6 ___ _11,2_
D4 el * ) . DEE 10 ND (8?2 =28.% E£S5.0

0-5 L0042 .10 ND(3) 26.8 £8.3
0-5 LOET .10 NDIB) 7.5 74,7

- tao s e s o S e et e it St s e vt e e oo e s et gim T T 2T e e ——

MEAN 05 .10 28. 32 £€9.5

STD DEV 012 L 00 1.4 4.3

[T ]
(OR N

& 240 B* 0-3 S . ND (8D 28.0 £35.5
3 0-5 L D37 .08 ND (83 0.0 £3.2
84 0=-3 —— a3 10 NDCBY_ _E6&.1 E8.1_
MEAN ____.9043 .93 £28.0_____ E7.6_
STD DEV____.0Q0&__ .0y __ _ 2.0 ___1.3_
28 =43 58% 0-5 . 057 .10 16,0 25.1 78.5
53 0-5° L 059 L10 10.0 32.E 8BS, &
&0 0-3 ——eREE w10 NDESy B7.3 87.4_
MEAN ____.033__ .10 __ _______ 25.9_____ 82.8_
5TD DEV____.003__ _.%¢ EaE 2.7
40 =326 SS#* 0-5 . 0ES 1.88 10.0 23. & 94,0
) 0O-5 LQ7E 2029 10.0 28.7 107.0
57 0-3 —— Q72 l.e0 10,0 S6.2 EE. &
MEAN____.07% _1.3%___10.0___37.8 ____ 35.3_
STD DEV » 00 . « O 1.3 10.3

N e e vt o i e e s oy e e i o e e U e TAMLe Shta- S S GO T o T S e o o S o Sy S e

41 244 0-5 041 L 09 ND(gY zZ&.9 &1.2
0-9 . O3 10 ND(BY =8.4 7G.5

0o-5 ) .10 NDCBY Z20.4 £3.2

MEAN L 0gd =10 =8.& £7.0

e e mas S i e e i et S S e e . S o A — — —— - " S S St —— — — - ———_s 2> S

STD DEV = 004 .01 1.8 S.1

e v e o T T i s e v e S e s i e i S o i e e St o e ST iy e . i e S s Sy S o

0w~
R T R}
*

47 1E8 45 % 0-5 L0B7 .23 1.0 47.6 10
50 0-5 L100 .2 19.0  48.0 1
a1 =2 x93 k2l 20.0 46,3 117

MEAN L0393 PR 20.0 47.5 i12.32

——— e T o S S s T o g S i . e i S T iy e S S e S S T S e ST e S >

STD DEV L D07 L0l 1.0 =] e

= a 0®
e
DD O

NDTE: numbers in brackets are limits of detecticon. (- f1QUFPRGERY )
ND - not detected
* denotes particle size data in appendix.
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METALS LAE # 8B0737
DATE SaMFLED: OCTOBER-17, 1388. FARTICLE SIZE LAR # 880737

UG/G _DREY WEIGHT

48 128 4% 0-5 L0B3 .24 10,0 4601 109.0
-5 L0BE .17 20.0  4E6.5 110.0
45 -3 Q77 L1710.0_  45.3  _101.0

MEAN -083 .19 2.2 46.0 106.7

STD DEV « OOE = O 2.8 -& 4.3

43 232 7% 0-5 070 .10 Z20.0 41.3 98. 2
74 0~-5 L OBE .10 10.0 27.5 102.0
75 0-3 061 I 17.0 23.3 81.6

MEAN = Q&4 .14 15.7 22.4 93.3

STD DEV 2 Q05 - 07 =P 2.0 10.8

50 192 7% 0-5 - 065 20 ND(8) 5.8 88.8
£8 0-5 L33 .20 F.0 26,2 91.7

&3 0=-3 ———e e k06 10,0 3&.1 ELTI

MEAN ____.Q75 _ .19 2E.0 21.5_
STh DEV____.01%5 __.o08_____ —_— . 2.7

PEELISION DATA _____ SaMELE Hg___ &=d __Fb___ Cu_ ______ in___

Z0 470 .13 48.0 8.

130 . Odd el ND(8Y» 23.8

131 . 030 .10 ND(B)Y 24.5 €1.9
3

122 043 I 10.0 el 1.5
122 03 .20 WDEBY  E4.0 €1.3_
MEAN____.127 .20 __________ES.1_____ 62.5_
STD DEV____.1%32 _ .06 _________ E.1 _____1.5_
40 . 087 el 20.0 47 .3 1258.0
o L0778 .08 10,0 47.1 123.0
125 .83 02 10.0 37.5
136 » Q73 L Q3 ZC.0 47 .4

137 080 .09 10,0 47.0

- 1 s oo D T e et ettt s T e e e e e B L e e m A D e TS A S

MEAN . 083 11 14.0 347.3

STD DEV ___.903__ .03 __ 9.9 .2 ____l.1_
€0 .02 .10 ND¢B) 37.9 87.4
128 .058 L 0& 8.0 4.4 5.2
129 058 .06 10.0 34,3 B6.3
140 .054 .05 3.0  34.€ 34.8

141 L0559 210 NDcBY _36.2 84.6

—————— i e e Y e e S e e e e e e T L L e e e ——

MEAN LO057 a7 25.5 85.7
STD DEV LQ02 .02 1.6 .2

—— e o g i T et craan s e T T e s e s s Sttt s s e e o oy G i . St ST . S S e . s e

80 .02 .10 ND(8) Z28.4 70.5
142 . 045 .17 ND(8) 25.8 8.3
143 . 042 . 20 ND(B) 28.5 72.7
144 .04z .17 ND¢BY Z27.2 8.1
145 ek L10 NDCB) 25.0 £5.5

STD DEV____.Q0=2_ _ .03 __ ________ 1.6 __ ___ S:0_
‘NOTE: numbers in brackets are limits of detection.,
ND - not detected : (c f:SCFRRPGERY)
*# denctes particle size data in appendix.



TABLE 2

VICTORIA DUMPSITE — STATIONS 1-9

e T S e i e e s o S o s o v i T o S it S S i SHE T St S et S P S S Sy e i S 909 S Tt e e oo

DATE SAMFLED: DCTORER 13,

1388.

METALS
FARTICLE

US/G_DRY _WEIGHT

LAEB # 880737

S N 0.~ 1NN LS = ot 3 0K 1 G 1= == 2%~ 3 -1 . R SOy JL) — NN,y SN N - S SETOUp. ] & SO,

33 103
104
105

fary

106%
107
108

i
T3}
a1}

100 109%
110
111

£

o

100 118%
11y

120

100 115%
i1&
117

o

m

100 11z=
113
114

7 100 121%
122

123

0-5
-5
0-5

0-5
0-5
0O-5

0-5
0-5

0=-5

O0-5

0-5

O-5

0O-5
-5

0=-3

05
O-5
-5

MEARN
STD DEV

MEAN
STD DEV

MEAN
TD DEV

MEAN
STD DEV

MEAN
8TD DEV

MEAN
STD DEV

sich CE0 ND (8}
081 OB ND(B)

e BEE w10 NDLB)
L0437 13

i vete T St e T e e e e o e St S S0 S et et ey S

e (oot . T i ot o i VO e T s (e o et A i U S S S i

LOZ0 .10 ND¢B}

. 048 L 10 NE(8)
——ee 218 .13 NDC8)
———Es e 2
TS .3 Y A (S

LO10 .10 120

LOZ0 L 10 ND (82
————nlE 210 NDC82

LOLE .10

e ettt s T S B e o et i e S e — o s o — oo

s e e s T o S e S Tt S S Pt S S A $00 S s OO . e S

_____ Q23 ____.18____NDLE)
_____ QI0____.18_ .
QoB <02

024 .10 ND¢8)

AN O

.0_6 . 20 ND (82
2210 .18 NDCB)
TS 5 - ST - N

. 00g .01

NOTE: numbers in brackets are limits of detection.

ND - not detected

# denotes particle size data in appendix.

SIZE LAE # 8B0O737
oy Zn
13.0 3,1
Z3. 9 45.8
_17.6____S1.6_
—-18.8____47.2_
4.6 ____ 3.3_
10.0 6.1
2.1 33.
—il 0 33.5
—l0.0_ 324.8
——leO 1. E
1.0 29,0
i2.0 32.7
—tleQ 23,1
—ile7___30.3_
o l.Z_____ Z.1_
17.0 11.9
21.3 S0.0
Y = PR U 3 -
R WS - S - T 3
——aE 3.3
16.3 41.6
= 47 .2
41,3

11.0 32.7

13.0 323.6
10,0 37.2_
1.3 _S6.5

1.5 2.9

(o fz SCPVICTON
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VICTORIA DUMFSITE - STATIONS 1-3 (cont’d)

DATE 8AMFLED: OCTORER 19, 1388.

METALS

FARTICLE SIZE

U5/5 _DREY _WEIGHT

- LS A A A

LAR # 880797
LAEB # 880737

EIN__DEFTH _SAMELE _SEDRIMENT _______ Hg _____Lkd _____Fb____Lbw _____Zn___

- Cm) DEFTH (cm?
8 100 124% 0-3 017 .17 10 11.0 37.7
125 o-5 L0200 .10 ND<¢83 11.¢0 36.1
126 0-5 ___1.540___ .10 ___ND(8) _ 14,0 43.0_
MEAN____.526 _ .12 __1Z2.0____Z23.&6_
STD DEV____.878____ .04 1.7 ____ 2:9_
=) 100 127 0-5 : 018 L 10 ND(8J 12.0 9.1
28 0-5 010 .10 ND (B> 13.0 74.9
1239 O3 ___~LQEQ-___LLQ___-Ngigl___lgLQ____Eggg_
MEAN____.01&8 .10 o 14.7 ___43.8_
STD DEV____.005____.Q0___ __ _ 2.8____£1.8_
FRECISION DATA______

SAMPLE ______ Ha ____ o ___ Bb______ Cu______ In__

120 L0323 .18 ND (82> 15.0 31,2

150 L0249 10 ND (8D 15.0 23.4

151 . D2 .10 ND (83 17.4 $0.3

152 L0232 10 ND (8> 5.9 40,0
153 e BE7 210 NDCB2___13.7 __41i.4
MEAN___ 927 .12 __________1E€.&6____40.&6_
8TD DEV____.007___ .04 _______ _____ L8 __ a8

NOTE: numbers in brackets are limits of detection. CofeSCPVICTOD

MDD — not detected
* denotes particle size data in appendis.



METALS LAE # 880737
DATE SAMPLED: OCTOBER 18, 1988. FARTICLE SIZE LAE # 8807

UE/E _DREY WEIGHT

~SIN__DEFTH SAMELE _SEDIMENT _________Hga ____ td ____Fb_____ SR R 4 1 N
tm?2 DEFTH (zm)

Si-—-1 100 el % 0-5 .01 L 10 ND (8> 28.0 =8.1
95 0O-5 . 047 .10 ND (82 9.4 £8.8
S6 Q=5 07 .10 NDC8) 1

o i e e e ot e i S s e e e e e i Mo i e dmn S o e s e e e i, i e o S o e S S

MEAN__ . 045 =10

e e St 2T e e caten s et i e e e A i M Bt P i o e — T —

STD DEV__.003 = 00

s S T S e S S o —— S S St G S e i o S s Ay S o Sy i ot s e i . S S 1ot e S o b

* 0-5 OEQ .10 NDCB) Z26.6 E£0Q.0

SH-2 70 37
38 0-5 L0031 . 20 ND(8) 31.9 70.9
EE 0-5 _e0BB____. 10 ND(S) _ 23.0____64.8 __
MEAN__.O%€___ .13 ___________ 29.2____65.% __
ETD DEV__.,012 .08 -y A = - S
SH-3 G 100* O=5 033 L10 ND g3 S4.7 £7.1
' 101 , -5 L0492 10 ND (80 28.6 £2.9
10% -3 Q87 10 NDEB)  23.3  _63.0_
’ MEAN__.028___ .19 __ ____ . ___ 21.1____&4.3_ __
STD DEV__.0Q04 . D0 .2 2.

o e T oD ks e saan e it e e A A S . e e o s S T T o P S o S o — i — S o o i 2t

FREECISION DATA

e s i L i o S ST e et o s e e St e e e e s

T e e e T e i e e ST e e e e e S T e e o ot et e T o et v e S s et T e e e e S e 4 s 0 e

-

ND g2 2.7
ND (82 34.0

-t
A
[
3
)

Oom~NOMm
~me N
- 0@

.
L
.
b b s bk

1a?7 03 & ND (82 24.5
148 . Q37 L 1T NDOE2 CEE .
143 PR £ 17 ND g2 2%,

MEAN__ 025 .14 =4.7 .58.1

vt o 12 T T e e e o e P e s i s e e i i G i e S s e o T S R St S ST e e S ——

STD DEV__,.0Q04 . O ] 2.3

MOTE: numbers in brackets are limits of detection. (- f3 STFSANDH?
ND - not detected
# denctes particle size data in appendix.
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APPENDIX I

ACCURACY DATA
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APPENDIX II

RAW DATA AND PARTICLE SIZE
DISTRIBUTION: BENTHIC SEDIMENT
SAMPLING: OCTOBER 1988
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